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[Detailed Description of the Invention] 
meld of the Invention] This invention relates to the fuel 

dlcLge device in which the degradation phenomenon produced in the above-mentioned foe cell 
^Scr^Z-of-.\ectncal-^c7^ actuation termination of a foel ceU PO^er plant is prevented m 
SXut the foel cell power plant which suppUes the power generated with the foel cell to a load. 

[Description of the Prior Art] It is that the oxidant gas of the foel gas which contains hy drogen, 
respectively, and the air containing oxygen is supplied to the foel electrode which a foel ceU consiste 
of a layered product of a unit cell, and turns into an electrode, and an air pole, and is Imown as what 
generates electricity by causing electrochemical reaction. Moreover, it is known that there is a 
generation-of-electrical-energy property that it is called the drooping charactenstic and output 
voltage declines with the increment in the output current m a foel cell. 

rO0O31 If operation of the condition which the open-circuit voltage which is an electncal potential 
difference hi case the output current is zero generated, i.e.. a foel cell, is changed into a halt or the 
condition that made it stop and the current to a load was intercepted and it is left when a foel cell is 
ooeration appropriate temperature, an electrode catalyst particle will make it big and rough, an 
electrode strface product will fall, and the fall of the generation-of-electrical-energy engme 
performance of a foel cell or a life will be caused. , . , „ vi ^ • 

100041 Then, in order to avoid the degradation phenomenon of such a foel cell, while performing 
operation for permuting the reactant gas in a foel cell (foel gas and mr) by inert gas, such as mtrogen, 
and preventing generating of open-c|rcuit voltage on the occasion of the shutdo^Am of a fuel ceU, the 
foel cell power plant which connects discharge resistance to the output side of a foel cell, and 
contiroUed open-circuit voltage is known. ^ . r.i. 

[0005] Drawing 19 is used for below and the important section configuration of the conventional 
foel cell power plant 100 is explained to it. • 
[So06] T^e foel cell power plaSit 100 is equipped with the foel cell 101, the chopper 102, the mverter 
103, and the external load 104. ,ai 
rOOOTl After constant-voltage control is carried out by the chopper 102 and the mverter 103 the 
power generated and outputted with the foel ceU 101 is changed mto alternating cunent, and is 
suDolied to the external load 104. . . 

[0008] moreover - as the discharge section for a foel cell power plant 100 to control open-circuit 
voltoge after the shutdown of a foel cell 101 - the output side of a chopper 102, and tiie input s^^^^^^^^ 
an inverter 3 - ** ~ it has the middle discharge device 108 which consists of tiie switch 106 and tiie 
discharge resistance 107 for discharging the charge stored in the i^t^rmediate-circmt tepacrt^^^^^^^ 
which it has m between, for example, is used as a capacitor for smootii of a chopper 102. and the 
intermediate-circuit capacitor 105. u^^\^f^^^ 
[0009] In this foel cell power plant 100, if a shutdown mstruction i? sent out to a fiiel cell 01 from 
Se control section which is not illustrated, the switch 106 of the middle discharge dfvic^ 08ja" 
closed, the external load 104 will be intercepted, and the intermediate-circmt "^or 105 and the 
discharge resistance 107 will be connected to a serial. At this time, m consideration of the charging 
ti^e vdue of a foel cell 101, the shutdown time amount of a chopper 102 prepares a delay circmt. 
and is delayed rather than the time of the external load 104 being ^teicepted , . . 

rOOlOl In such a foel cell power plant 100, the charge accumulated withm the foel cell 10 by the 
generitl o^ energy by the residual hydrogen and residud oxygen after the shu^own of a 

foel cell 101 is accumulated in the intermediate-circuit capacitor 105 through a chopper 102. and 
dischareesby the discharge resistance 107 through a switch 106 further. 
[OOl lT&e^^^^ made to avoid in a foel cell power plant 1 00. witiiout putting a foel 

cell 1 0 1 to open-circuit voltage. 

£?^uL./.x *^ c„i„^^ hv the Tnventionl However. if it is going to shorten a chargmg time value 
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when discharging the charge generated by residual hydrogen by the discharge resistance 107, it is 
. necessary to carry out large-sized [ of the discharge resistance 1 07 ], and like the fuel cell power 
plant 100 mentioned above, it has the middle discharge device 108 as the discharge section, and 
there is a problem that fuel cell power plant 100 the very thing will be enlarged in connection with it. 
Conversely, when a fuel cell power plant 1 00 is miniaturized and discharge resistance 1 07 is made 
small, there is a problem that a charging time value will become long. 

[0013] Furthermore, since the cost of the fuel power plant 100 will go up like the conventional fuel 

cell power plant 100 if a discharge device 108 is installed, there is a problem that the manufacturing 

cost of the fuel cell vehicle carrying a fuel cell power plant 100 etc. will also go up. 

[0014] Then, this invention is proposed in view of the conventional problem mentioned above, and 

aims at offering the fuel cell power plant which is a short time and can discharge certainly the charge 

generated with the fiiel gas which remains after a generation-of-electrical-energy halt of a fuel cell 

[0015] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, in the fiiel 
cell power plant concerning claim 1 While being constituted by an oxidizer pole and the fuel 
electrode on both sides of an electrolyte membrane and supplying oxidant gas to the above- 
mentioned oxidizer pole side The fuel cell which fuel gas is supplied to the above-mentioned fuel 
electrode side, and is generated, and a direct-current-voltage conversion means to change and output 
the power which it was prepared in the output side of the above-mentioned fuel cell, arid was 
generated with the above-mentioned fuel cell to a direct cunent, It is prepared in the output side of 
the above-mentioned direct-current-voltage conversion means, and is characterized by having a 
discharge means to discharge the direct current outputted from the above-mentioned direct-current- 
voltage conversion means. 

[0016] In the fuel cell power plant concerning claim 2, the above-mentioned discharge means may 
be discharge resistance. 

[0017] In the fuel cell power plant concerning claim 3, the above-mentioned discharge means may 
be the coil prepared in the above-mentioned direct-cuirent- voltage conversion means. 
[0018] In the fuel cell power plant concerning claim 4, it is characterized by having further the 
control means which controls the above-mentioned direct-current- voltage conversion means to 
supply a direct current to the above-mentioned discharge means until the output voltage value of the 
fuel cell detected by electrical-potential-difference detection means to detect the output voltage value 
of the above-mentioned fuel cell, and the above-mentioned electrical-potential-difference detection 
means turns into below a predetermined value. 

[0019] in order to solve an above-mentioned technical problem, in the fuel cell power plant 
concerning claim 5 While being constituted by an oxidizer pole and the fuel electrode on both sides 
of an electrolyte membrane and supplying oxidant gas to the above-mentioned, oxidizer pole side The 
fuel cell which fuel gas is supplied to the above-mentioned fuel electrode side, and is generated, and 
a direct-current-voltage conversion means to change and output the power which it was prepared in 
the output side of the above-mentioned fuel cell, and was generated with the above-mentioned fuel 
cell to a direct current, A direct-current-conversion-into-ac means to change and output the direct 
current which was prepared m the ou^ut side of the above-mentioned direct-current-voltage 
conversion means, and was outputted from the above-mentioned direct-current-voltage conversion 
means to alternating current, A discharge means to discharge the alternating current which was 
prepared in the output side of the above-mentioned direct-current-conversion-into-ac means, and was 
ou^utted from the above-mentioned direct-current-conversion-into-ac means, Until the output 
current of the fuel cell detected by current detection means to detect the output current value of the 
above-mentioned fuel cell, electrical-potential-difference detection means to detect the output 
voltage value of the above-mentioned fuel cell, and the above-mentioned current detection means 
becomes below a predetermined value It is characterized by having the control means which controls 
the above-nientioned direct-current-conversion-into-ac means, and supplies altemating current to the 
above-mentioned discharge means so that it may consider as altemating current fix)m which the 
output voltage detected with the above-mentioned electrical-potential-difference detection means . 
becomes fixed. 

r00201 In the fuel cell nower nlant cnnr^mina claim f^. tK^ aW\w-mi^n*\nn^A ^:«»u« 
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r00211 In L fuel cell power plant concerning claim 7, the above-mentioned discharge means may 
be the coil prepared in the above-mentioned direct-current-voltage conversion me^. 
r00221 The above-mentioned discharge means may consist of a motor circuit which consumes the 
alternating current outputted from the above-mentioned direct-current-conversion-mto-ac means m 
the fuel cell power plant concerning claim 8. , ^ 

r00231 The above-mentioned motor circuit may consist of a power motor used as the source of 
nower and an auxiUary-machinery motor which drive the auxiliary machinery used smce a power 
motor 'is driven m the fuel cell power plant concerning claim 9. and the above-mentioned direct- 
current-conversion-into-ac means may become from the direct-current-altemating cunent transducer 
for power motors which changes into the alternating current which supphes to the above-mentoned 
power motor and the direct-current-altemating current transducer for auxiliary-machmery motors 
which change into the alternating current which supplies to the above-mentioned auxihary- 

machinery motor. i. • j 

r00241 In the fuel cell power plant concerning claim 10, it has the auxihary machmery besides a 
power motor further, and the above-mentioned motor circuit consists of a power motor used as the 
source of power, is established in the output side of the above-mentioned direct-current-voltage 
conversion means, changes the magnitude of the direct current voltage outputted from the above- 
mentioned direct-current-voltage conversion means, and is further equipped with a direct-cunent- 
voltage conversion means to supply the above-mentioned auxiliary machinery. 
r00251 The above-mentioned control means controls the above-mentioned direct-cunent-conversion- 
into-ac means by the fiiel cell power plant concerning claim 1 1 to consider as the altematmg cunent 
value to which tiie above-mentioned motor circuit does not operate. 

r00261 In die fuel cell power plant concerning clarni 12, the above-mentioned control means operates 
only tiie above-mentioned auxiliary machinery while controlling the above-mentioned direct-current- 
conversion-into-ac means to consider as the alternating cunent value to which the above-mentoned 
motor circuit does not operate, , j 

r00271 In the fiiel cell power plant concerning claim 13, while having two or more above-mentioned 
motor circuits as die above-mentioned discharge means, it has two or more above-mentoned direct- 
current-conversion-into-ac means. , , , i.. i. r 

r00281 It has further tiie fuel reforming machine which takes out the hydrogen which reforms a 
predetermined fuel and is supplied to the above-mentioned fuel cell, and the above-mentoned fuel 
cell is made to supply and generate die fiiel gas taken out from residue of the above-mentoned 
predetermmed fiiel with the above-mentioned fiiel reforming vessel, and it is made to discharge m 
the fuel cell power plant concerning claim 14. . . r 

r00291 In the fiiel cell power plant concerning claim 1 5, it is prepared m die output side of a power 
^e recording means to accumulate die power generated widi tiie above-mentoned fiiel cell, and the 
above-mentioned direct-current-voltage conversion means, and has fiirtiier tiie relay circmt which 
suppUes die direct current outputted from tiie above-mentioned direct-current-voltage conversion 
means to the above-mentioned power are recording means. 

100301 It has fiirther a power accumulated dose detection means to detect tiie power accuniulated 
dose of tiie above-mentioned power are recording means, and die above-mentoned relay circuit is 
contolled by die fiiel cell power plant concemmg claim 16 to carry out an electnc power supply to 
&e above-mentioned power are recordmg means based on die power accmnulated dose detected witii 
die above-mentioned power accumulated dose detecton means. ^ , • , .^f 

100311 The above-mentioned control means is faced suspending a generation of electical energy of 
r above-mentioned fiiel cell, and makes a current supply and discharge for die above-mentoned 
discharge means in die fuel cell power plant concemmg elaim 17. 

[eS of die Invention! Since according to die fiiel cell power plant concerning claim 1 it has a. 
configuration equipped witii a fiiel cell and a direct-current-voltage conversion means die power 
geSd widi die foel cell is changed into a direct current and a direct current is discharged witii a 
discharge means It is a short time and die charge which can change into alternatng ciment die 
Qiscndrgc m«uio^ ^ ^ ^ ^ :„„fi,„i^^naft*M- a halt nfa fiiel cell, and can discharge 
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with a discharge means, for example, is generated after a generation-of-eiectrical-energy halt of a 
fuel cell etc. can be discharged certainly. 

[0033] According to the fuel cell power plant concerning claim 2, it is realizable to discharge 
certainly [ are a short time and ] the charge which generates it, for example after a generation-of- 
electrical-energy halt of a fuel cell etc. since the discharge means was considered as discharge 
resistance. 

[0034] Since it considered as the coil in which the discharge means was formed in the direct-current- 
voltage conversion means according to the fuel cell power plant concerning claim 3, while 
discharging certainly [ are a short time and ] the charge generated, for example after a generation-of- 
electrical-energy halt of a fuel cell etc., it is not necessary to prepare the resistance which discharges 
to dedication, and a miniaturi2ation and low-cost-izing of equipment can be attained. 
[0035] Since according to the fiiel cell power plant concerning claim 4 a direct current is supplied to 
a discharge means so that the output voltage detected with an electrical-potential-difference detection 
means may become fixed until the output current of the fuel cell detected by the current detection 
means becomes below a predetermined value, it is a short time and the charge generated, for 
example after a generation-of-electrical-energy halt of a fuel cell etc. can be discharged certainly. 
[0036] While according to the fiiel cell power plant concerning claim 5 being constituted by an 
oxidizer pole and the ftiel electrode on both sides of an electrolyte membrane and supplying oxidant 
gas to the aboVe-mentioned oxidizer pole side The fuel cell which fuel gas is supplied to the above- 
mentioned fuel electrode side, and is generated, and a direct-cuirent-voltage conversion means to 
change and output the power which it was prepared in the output side of the above-mentioned fuel 
cell, and was generated with the above-mentioned fiiel cell to a direct current, A direct-current- 
conversion-into-ac means to change and output the direct current which was prepared in the output 
side of the above-mentioned direct-current- voltage conversion means, and was outputted from the 
above-mentioned direct-current-voltage conversion means to alternating current, A discharge means 
to discharge the alternating current which was prepared in the output side of the above-mentioned 
direct-current-conversion-into-ac means, and was outputted from the above-mentioned direct- 
current-conversion-into-ac means, Until the output current of the fuel cell detected by current 
detection means to detect the output current value of the above-mentioned fuel cell, electrical- 
potential-difference detection means to detect the output voltage value of the above-mentioned fiiel 
cell, and the above-mentioned current detection means becomes below a predetermined value It is 
characterized by having the control means which controls the above-mentioned direct-current- 
conversion-into-ac means, and supplies alternating current to the above-mentioned discharge means 
so that it may consider as altemating current from which the output voltage detected with the above- 
mentioned electrical-potential-difference detection means becomes fixed. 
[0037] According to the fuel cell power plant concerning claim 6, it is realizable to discharge 
certainly [ are a short time and ] the charge which generates it after a generation-of-electrical-energy 
halt of a fuel cell since the discharge means was considered as discharge resistance. 
[0038] Since it considered as the coil in which the discharge means was formed in the direct-cuirent- 
voltage conversion means according to the fuel cell power plant concerning claim 7, while 
discharging certainly [ are a short time and ] the charge generated after a generation-of-electrical- 
energy halt of a fuel cell, it is not necessary to prepare the resistance which discharges to dedication, 
and a miniaturization and low-cost-izing of equipment can be attained. 
[0039] Since according to the fiiel cell power plant concerning claim 8 it has a configuration 
equipped with a fuel cell, a direct-current- voltage conversion means, a direct-cuirent-conversion- 
into-ac means, and a motor circuit, the power generated with the fiael cell is changed into altemating 
current and altemating current is consumed in a motor circuit For example, it is a short time and the 
charge which can change into alternating current the charge generated when fiiel gas etc. remains in 
a fiiel cell after a halt of a fiiel cell etc., and can discharge in a motor circuit, for example is 
generated after a generation-of-electrical-energy halt of a fiiel cell etc. can be discharged certainly 
Furthermore, according to the fiiel cell flower plant concerning claim 8, it is not necessary to prepare 
the resistance which discharges the output voltage from a fiiel cell, for example after a halt of a fiiel 
cell etc., the motor circuit which constitutes a fiiel cell system can be used, and a miniaturization and 
low-cost-izing of equipment can be realized. 
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r00401 The power motor which serves as a source of power in a motor circuit accordmg to the fuel 
ceU power plant concerning claim 9, The direct-cuirent-altemating curreiit transducer for power 
motors changed into the alternating current which shall consist of an auxiliary machmery motor 
which drives the auxiliary machinery used since a power motor is driven, and supplies a direct- 
current-conversion-into-ac means to a power motor, Since it shall consist of a direct-current- 
altemating current transducer for auxiliary machinery motors changed into the alternating current 
supplied to an auxiliary machinery motor The alternating current supplied to a power motor ^d the 
alternating current suppUed to an auxiliary machinery motor can be controlled separately, and power 
consumed by the power motor and power consumed by the auxiliary machinery motor can be made 
separate Therefore, according to the fuel cell power plant concerning claun 9, fiirther, it is a short 
tune and the charge which can consume a charge on the both sides of a power motor and an auxiliary 
machinery motor, for example, is generated after a generation-of-electrical-energy halt of a fuel ceU 
etc. can be discharged certainly. . . , .,• u- 

[0041] According to the fuel cell power plant concerning claim 10, it has the auxihary machmery 
besides a power motor further, and the above-mentioned motor circuit consists of a power motor 
used as the source of power, is established in the output side of the above-mentioned durect-current- 
voltage conversion means, changes the magnitude of the direct current outputted from the above- 
mentioned direct-current-voltage conversion means, and is further equipped with a durect-cuirent- 
voltage conversion means to supply the above-mentioned auxiliary machinery. 
[0042] Further, it is a short time and the charge which can control the charge consumption m 
auxiliary machinery, for example, is generated after a generation-of-electrical-energy halt of a fuel 
cell eto. can be discharged certainly. Moreover, since a charge can be consumed usmg the auxiliary 
machinery faced and used for driving a power motor according to the fuel cell power plant 
concerning this claim 10. it is not necessary to prepare the resistance which discharges the output 
voltage from a fuel cell, for example after a halt of a fuel cell ete., and a miniaturization and low- 
cost-izing of equipment can be realized. , i *• 

[0043] Since a direct-current-conversion-into-ac means is controlled to consider as the altematmg 
current value to which a motor circuit does not operate according to the fuel cell power plant 
concerning claim 1 1 , when unnecessary, it can prevent operating a motor circuit. 
[0044] While being able to prevent operating a motor circuit when unnecessary smce only auxiliaiy 
machinery is operated while confrolling a direct-current-conversion-into-ac means to consider as the 
alternating current value to which a motor circuit does not operate accordmg to the fuel cell power 
plant concerning claim 12, discharge by auxiliary machinery is realizable. , . 

[0045] Since according to the fuel cell power plant concerning claun 13 it considered as tiie 
configuration equipped with two or more direct-current-conversion-into-ac means while havmg two 
or more discharge means, the alternating current supplied to each discharge memis can be controlled, 
a charge can be consumed with two or more discharge means, it is a short time further and the charge 
generated after a generation-of-electrical-energy halt of a fuel cell can be discharged certainly. 
[0046] Can make the ftiel gas which generated with a fiiel reforming vessel smce a fuel cell made 
supply and generate the fiiel gas which has.the configuration ftirther eqmpped with the fuel 
reforming machine which takes out the hydrogen which reforms a predetermined fiiel and is supplied 
to a fiiel cell, for example, took out with the fiiel reforming vessel from residue of a predetermmed 
fiiel after the generation-of-electrical-energy halt of a fiiel cell eto. according to the fiiel ceU power 
plant concerning claim 14 able to generate with a ftiel cell, and it can discharge with a discharge 

fo0471 Since it considered as the configuration equipped with a power are recording means to 
accumulate the power generated with the fiiel cell, and the relay circuit which supplies the direct 
current outputted from the direct-current-voltage conversion means to a power are recordmg means 
according to the fiiel cell power plant concerning claim 1 5 The charge generated after the 
generation-of-electrical-energy halt of a fiiel cell eto. can be accumulated in a power are recordmg 
means by controlling the closing motion to the power are recordmg means of a relay circuit For 
example while being able to discharge fiirther the charge generated after a generation-of-electncal- 
energy halt of a fiiel cell eto. certainly [ are a short time and ], improvement in fuel consumption can 
^ ^Ainn tn thf fiiftl r.ell nower olant concerning this claim 15 a 
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required relay circuit and a power are recording means are used when a fuel cell system is 
constituted, it is not necessary to prepare the resistance which discharges the output voltage from a 
fuel cell, for example after a halt of a fuel cell etc., and a miniaturization and low-cost-izing of 
equipment can be realized. 

[0048] According to the fuel cell power plant concerning claim 16, it has a configuration equipped 
with a power accumulated dose detection means to detect the power accumulated dose of a power 
are recordmg means. Since a relay circxiit is controlled to carry out an electric power supply to a 
power are recording means based on the power accumulated dose detected with the power, 
accumulated dose detection means While accumulating a charge according to the accumulated dose 
of a power are recording means, being able to discharge a charge and being able to discharge 
certainly [ are a short time and ] with other means, improvement in the further fuel consumption can 
be aimed at. 

[0049] Since according to the fuel cell power plant concerning claim 17 it faces suspending a 
generation of electrical energy of a fuel cell and a current is made to supply and discharge for a 
discharge means, after suspending a generation of electrical energy of a fuel cell, the power at the 
time of making fuel gas and oxidant gas which remain in a fuel cell generate can be discharged 
[0050] 

[Embodiment of the Invention] Hereafter, a drawing is made reference and the gestalt of operation of 
this invention is explained to a detail. 

[0051] The configuration of the fuel cell power plant 1 which applied this invention as the 1st 
operation gestalt using [configuration of fuel cell power plant 1 concerning 1st operation gestalt] 
drawing 1 is explained. The fuel cell power plant 1 concerning the 1st operation gestalt is carried in 
the fuel cell car which makes a fuel cell the source of a generation of electrical energy, and a fuel 
cell car system is equipped with it, 

[0052] The fuel cell power plant 1 is equipped with a fuel cell 10, a relay box 1 1, a chopper 12, the 
2nd relay 13, and the discharge resistance 14. 

[0053] The fuel cell power plant 1 is equipped with the control section which controls the fuel cell 
power plant 1 concerned, and this control section controls a fuel cell car system in generalization, 
when a fuel cell power plant 1 is carried in a fuel cell car system etc. Each part is that actuation is 
controlled by the control section, and, specifically, carries out supply for the load of the power 
generated with the fuel cell 10, and discharge. In addition, about the contents of processing of this 
control section, it mentions later. 

[0054] A fuel cell 10 consists of two or more fiiel cell structures which ****(ed) with the separator 
the fuel cell structure which opposite-* ♦(ed) the fuel electrode and the oxidizer pole for example, on 
both sides of the solid-state polyelectrolyte fihn, a fiiel cell 10 hydrogen rich fiiel gas generates 
electricity by making the hydrogen which is supplied and is contained in the fuel gas supplied, and 
the oxygen in air react electrochemically. 

[0055] The relay box 1 1 consists of two 1st relay 15a connected to the positive electrode and 
negative electrode of a fuel cell 10, and 1st relay 15b. Each is connected to the fuel cell 10 at the 
serial, and each 1st relay 15 is controlled by the control section to open and close the contact of the 
circuit which supplies power to a latter load from a fuel cell 10. 

[0056] The chopper 12 is equipped with 16 ("IGBT16" is called hereafter.) and voltage sensors 17, 
such as IGBT (Insulated Gate Bipolar Transistor), GTBT, etc. which are the solid-state-switching ' 
component by which the series connection was carried out to 1st relay 15a, and a current sensor 18. 
A control section inputs the electrical-potential-difference value and current value which were 
detected by the voltage sensor 17 and the current sensor 18 as a sensor signal while it outputs a 
control signal to IGBT16 and controls actuation. 

[0057] The 2nd relay 13 opens and closes the contact of the circuit which supplies power to the latter 
discharge resistance 14. A switching action [ as opposed to the discharge resistance 14 in this 2nd 
relay 13 ] is controlled by the control signal from a control section. 

[0058] The discharge resistance 14 discharges by supplying the charge generated by the generation 
of electrical energy by the residual hydrogen and residual oxygen of a fuel cell 10 through a relay 
box 1 1, a chopper 12, and the 2nd relay 13. 

[0059] ftirthermore again - the fiiel cell 10 of a fuel cell oower nlant 1 - hvHrno^^ti 
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supply rich gas - fuels, such as natural gas and a methanol, -- hydrogen - you may have the fuel 
reformer reformed in rich gas; , ^ j ^ft\,f> 

r00601 "Procedure of the system stop processing of a control section performed at the tmie ot the 
fuel ceU system stop of the" fuel cell power plant 1 of the fuel ceU power plant 1 concermng the 1st 
operation gestalt of operation is explained using the flow chart shown m drawing 2 . 
100611 In step SI, when it is judged that the halt actuation instruction to a fuel cell system is 
taputted a control section judges whether it is a halt operating sequence, it advances processmg to 
step S2 when it is judged that the halt operating sequence is performed, and the halt operating 
sequence is not perfonned, processing of step SI is repeated and It performs. 
[00621 In step 82, a control section makes a closed state the 1st two relay 15a and 15b of a relay box 
1 1 and it controls the 2nd relay 13 to a closed state continuously. Furthermore, a control section 
operates IGBT16 so that duty (Duty) control which outputs the alternating current which repeats ON 
and OFF intermittently may be carried out, it makes it flow through the discharge resistance 14, and 

ra^?] kfSefollo^g step S3, a control section detects the electrical potential difference of the fuel 
cell 10 detected by the voltage sensor 17, and controls the output of IGBT16 to become beyond an 
electrical-potential-difference value with the fixed electrical potential difference of a fuel cell 10, for 
example the minimum electrical-potential-difference value set to the fuel cell 10. TTiat is, a control 
section carries out adjustable [ of the current value which conf ols the Duty ratio of the current 
outputted from IGBT16, and flows to the discharge resistance 14]. 

r00641 In the following step S4, a control section detects the fuel cell current outputted from the fixel 
cell 10 detected by the current sensor 1 8, and compares the detected fuel cell current value wij tiie 
predetermined set point. A control section advances processing to step S5, when the detected fuel 
cell current is below the set point, and when it is beyond the set point, it retiims processmg to step 

S3 

[00651 This step S4 is processing judged for terminating discharge actuation of a fuel ceU 10, and the 
set point used as the criteria of decision changes with systems by which a fuel cell power plant 1 is 
carried. For example, in a certain fuel cell car system, the fuel cell current at the time of a system 
stop is about 0.5 A, and the set point is set as about 0. 1 A. j *t. , ♦ i i < 

[00661 In step S5, while making a control section into the OFF state which opened the 1st relay 15 
and the 2nd relay 13, IGBT16 is also changed into an OFF (output halt) condition, and it terminates 
thedischargeactiaationby the discharge resistance 14 for it. . ^ ^ u 

[0067] In the following step S6, a control section terminates the halt operating sequence of a fuel cell 

m068? According to the fuel ceU power plant 1 which carries out actiiation which was mentioned 
above the current which flows IGBT16 to the discharge resistance 14 by contiroUmg by the contiol 
sectioii in a duty ratio can be controlled, and the charge generated by the hydrogen which remains m 
a fuel cell 10 at the time of a halt of a fuel cell 10 can be discharged quickly and certainly. 
[00691 The configuration ofthe fuel cell power plant 20 which applied this mvention to 

configuration of fuel cell power plant 20 concerning 2nd operation gestalt] drawmg 3 as the 2nd 
operation gestalt is explained. In addition, the same part as an above-mentioned operation gestalt 
omits the detailed explanation by ****** which attaches the same sign - 
[0^70] A fuel ceU power plant 20 is changed to the 2nd relay 13 of the ftiel cell power plant 1 
concerning the 1st operation gestalt, and the discharge resistance 14, and has the composition of 
having connected the inverter 21 and the motor 24 to the latter part of a chopper 12. 
[00711 An inverter 21 changes into alternating current power the direct current power which 
consisted of IGBT22 and IGBT23 and was outputted from the chopper 21 , and operates the latter 

ro072] A motor 24 is a motor and is made to energize with the alternating current power changed by 
r invert^ 21. This motor 24 is a power motor for driving a car m the fuel cell car system by which 
a fiiel cell power plant 20 is carried etc. 

[0073] Moreover, the fuel cell power plant 20 is equipped with the contro section which controls 
each part, and this control section controls a fuel cell car system m generalization, when a fiiel cell 
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[0074] The procedure of the 1st, 2nd, and 3rd system stop processing of the control section at the 
time of the fuel cell system stop of a fiiel cell power plant 20 is shown in ''actuation of fuel cell 
power plant 20 concerning 2nd operation gestalt" drawing 4 , drawing 5 , and drawing 6 . 
[0075] When it is judged that the halt actuation instruction to a fuel cell system is inputted, a control 
section judges whether it is a halt operating sequence, it advances processing to step S12 when it is 
judged that the halt operating sequence is performed, and the halt operating sequence is not 
perforaied, processing of step SI 1 repeats in step SI 1 in the 1st system stop processing shown in 
" 1 st system stop processing" drawing 4 , and it performs. 

[0076] A control section makes a closed state the 1st two relay 15a and 15b of a relay box 1 1, a 
control section operates further IGBT22 and IGBT23 of IGBT16 of a chopper 12, and an inverter 21, 
and discharge is made to start by energizing a motor 24 m step 812. 

[0077] In the following step SI 3, a control section detects the electrical potential difference of the 
fuel cell 10 detected by the voltage sensor 17, if the electrical potential difference of a fuel cell 10 
becomes smaller than a predeteraiined electrical potential difference, for example, the minimum 
electrical-potential-difference value set to the fuel cell 10, it will advance processing to step SI 4, 
when the electrical potential difference of a fuel cell 10 is larger than a predetermined electrical 
potential difference, holds actuation of step S 12 and continues discharge. 

[0078] In step S14, IGBT22 and IGBT23 of IGBT16 of a chopper 12 and an inverter 21 are changed 
into an open condition, arid stop energization of a motor 24, and a control section terminates 
discharge actuation for them, while changing the 1st relay 15a and 15b into an open condition. 
[0079] In the following step SI 5, a control section terminates the halt operating sequence of a 
system. 

[0080] Since the fuel cell power plant 20 which performs such 1 st system stop processing does not 
need to prepare the load for discharge by performing discharge by the motor 24, it is small and can 
make equipment low cost. 

[0081] In step S21 m the 2nd system stop processing shown in "2nd system stop processing" 
drawing 5 , when it is judged that the halt actuation instruction to a system is inputted, a control 
section judges whether it is a halt operating sequence, it advances processing to step S22 when it is 
judged that the halt operating sequence is performed, and the halt operating sequence is not 
perforaied, processing of step S21 is repeated, and it performs. 

[0082] In step S22, a control section is controlled to the ON state which made the closed state the 1st 
two relay 15a and 15b of a relay box 1 1. Furthermore, while making a control section into the ON 
state which operated IGBT16 of a chopper 12, discharge is made to start by operating IGBT22 and 
IGBT23 of an inverter 2 1 by carrying out intermittent duty control, and energizing them on a motor 
24 further. 

[0083] In step S23, a control section detects the electrical potential difference of the fuel cell 10 
detected by the voltage sensor 17, and controls the output of IGBT22 and IGBT23 of an inverter 21 
to become beyond an. electrical-potential-difference value with the fixed electrical potential 
difference of a fuel cell 10, for example, the minimum electrical-potential-difference value of a fuel 
cell 10. That is, a control section carries out adjustable [ of the current value which flows on a motor 
24 by controlling IGBT22 and IGBT23 and controlling a duty ratio ]. 

[0084] In step S24, a control section detects the fuel cell current outputted from the fuel cell 10 
detected by. the current sensor 18, and compares the predetermined set point with the detected fuel 
cell current value. A control section advances processing to step S25, when the detected fuel cell 
current is below the set point, and when it is beyond the set point, it retums processing to step S23. 
[0085] This step S24 is processing judged for terminating discharge actuation of a fuel cell 10, and 
the set point used as the criteria of decision changes with systems by which a fiiel cell power plant 1 
is carried. 

[0086] In step S25, while making a control section into the OFF state which changed the 1st relay 
15a and 1 5b into the open condition, IGBT22 and IGBT23 of IGBT16 of a chopper 12 and an 
inverter 2 1 are made into the OFF state changed mto the open condition, and stop the energization to 
a motor 24, and it terminates discharge actuation for them. 

[0087] In step S26, a control section terminates the halt operating sequence of a system. 
r00881 Thus, in a fuel cell nower nlant 20. thp rnrrpnt whirh flnwc nn 9 mrktm- oo« 
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by carrying out duty control of IGBT22 and IGBT23, and quick and positive discharge can be 

fo0891 men it is judged that the halt actuation instruction to a fuel cell system is inputted a conttol 
section judges whether it is a halt operating sequence, it advances processing to step S32 when it is 
iudeed that the halt operating sequence is performed, and the halt operatmg sequence is not 
performed, processing of step S31 repeats in step S3 1 in the 3rd system stop processmg shown m 
"3rd system stop processing" drawing $ , and it performs. j . . *u i + 

r00901 In step S32. a control section is controlled to the ON state which made the closed state the 1st 
two relay 15a and 15b of a relay box 1 1. Furthermore, discharge is made to s^>y ^^f^^^?f ^ 
section ito the ON state which operated IGBT16 of a chopper 12, operatmg IGBT22 and IGBT23 
of an inverter 2 1 by carrying out intermittent duty control, and energizmg them on a motor 24 

r009n In the following step 833, a control section detects the electrical potential difference of the 
fuel cell 10 detected by the voltage sensor 17, and controls the output of IGBT22 and IGBT23 ot an 
inverter 21 to become beyond an electrical-potential-difference value with the fixed electncal 
potential difference of a fuel cell 10, for example, the minimum electncal-potential-difference value 
set to the fuel cell 10. That is, a control section carries out adjustable [ of the current value which 
controls the duty ratio of the alternating current outputted from IGBT22 and IGBT23, and flows on a 

m092nn step S34, whether torque has occurred on the motor 24 by the sensor which is not 
illustrated judges a control section, when torque has occurred, it advances processing to step S35, 
and when torque has not occurred, it advances processing to step S3 8. , • * ,u 

r00931 In step S35, since torque has occurred on the motor 24, a control section is made into the 
cvSent value which is extent which controls the duty ratio of IGBT22 and IGBT23 of an mveiter 21. 
and torque does not generate on a motor 24, and stops generating of torque. That is, the control 
means of a motor 24 is changed into constant-voltage control from constant current control. 
r0094]Tn the following step S36, a control section detects the electrical potential difference of the 
fuel cell 10 detected by the voltage sensor 17, if the electrical potential difference of a fuel cell 10 
becomes less smaller [ a control section ] than a predetermmed electrical potential difference, for 
example, the minimum electrical-potential-difference value set to the fuel cell 0 it will advance 
processing to step S37, and when the electrical potential difference of a fuel cell 10 is smaller than a 
predetermined electrical potential difference, it returns processing to step S33. 
r00951 In step S37, a control section detects the electrical potential difference of tiie fiiel cell 10 
detected by L voltage sensor 17, and controls the output of IGBT22 and IGBT23 of an myerter 21 
to become beyond an electrical-potential-difference value with the fixed elecmcal potential 
difference of a fuel cell 10. for example, the minimum electncal-potential-difference value set to tiie 
fuel cell 10. That is, a control section carries out adjustable [ of the current value which controls the 
duty ratio of the alternating current outputted from IGBT22 and IGBT23, and flows on a motor 24 ]. 
[0096] In the following step S3 8, a control section detects the fuel cell ciment outputted from the 
fuel cell 10 detected by the current sensor 18. and compares the detected fuel cell current value with 
the nredetermined set point. A control section advances processing to step S39, when the detected 
fuel cell current is below the set point, and when it is beyond the set point, it retiims processmg to 
t S3 3 

[0097] liiis step S38 is processing judged for terminating discharge actuation of a fuel cell 10 and 
Se set point u^d as the criteria of decision changes with systems by which a fuel cell power plant 1 

[0098]'ln" step S39, while making a control section into the OFF state which changed tiie 1 st relay 
Sd 15bLo the open condition, IGBT22 and IGBT23 of IGBT16 of a chopper 12 and an 
inverter 21 are made into the OFF state changed into the open condition, and stop the energization to 
a motor 24, and it terminates discharge actuation for them. 

[0099] In the following step S40. a control section terminates the halt operating sequence of a fuel 

foiMHn &e fuel cell power plant 20 which operates by such 3rd system control processing smce 
K n -1 - _ii + ,„i,;„v, Jc »v+pnt xu\x\rh tnmue does not generate is supphed to a motor i% 
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eiectrodischarge treatment of a fuel cell 10 can be safely perfoimed so that a motor 24 cannot rotate 
after a fuel cell system stop. 

[0101] Moreover, according to this fuel cell power plant 20, since a motor 24 is not made to generate 
torque, at the time of a system stop, a motor 24 can abolish possibility of operating suddenly and can 
raise safety. 

[01 02] The configuration of the fuel cell power plant 30 which applied this invention to 
[configuration of fuel cell power plant 30 concerning 3rd opoation gestalt] drawing? as the 3rd 
operation gestalt is shown. In addition, in explanation of a fuel cell power plant 30, the same part as 
an above-mentioned operation gestalt omits the detailed explanation by which attaches the 

same sign. 

[0103] The fuel cell power plant 30 has composition which discharges the charge generated from the 
fuel cell 10 using the coil 34 and IGBT32 which were arranged in the latter part of IGBT16 in a 
chopper 3 1. A load, a dc-battery, etc. which are not illustrated are arranged in the latter part of this 
chopper 31. 

[0104] With this fuel cell power plant 30, system stop processing is carried out by controlling the 1st 
relay 15 and actuation of IGBT16 and IGBT32 by the control section which is not illustrated. 
[0105] The procedure of the 1st and 2nd system stop processing of the control section at the time of 
the fuel cell system stop of a fuel cell power plant 30 is shown in "actuation of fuel cell power plant 
30 concerning 3rd operation gestalt" drawings , and drawing 9 . 

[0106] When it is judged that the halt actuation instruction to a fuel cell system is inputted, a control 
section judges whether it is a halt operating sequence, it advances processing to step S42 when it is 
judged that the halt operating sequence is performed, and the halt operatmg sequence is not 
perfoimed, processing of step S41 repeats in step S41 in the 1st system stop processing shown in 
" 1 St system stop processing" drawing 8 , and it performs. 

[0107] In step S42, a control section is controlled to the ON state which makes a closed state the 1st 
two relay 15a and 15b of a relay box 1 1. Furthermore, a control section operates IGBT16 and 
IGBT32 of a chopper 3 1, and discharge is made to start by storing a current in a coil 34 as energy at 
a sink and a coil 34. 

[0108] In step S43, a control section detects the electrical potential difference of the fuel cell 10 
detected by the voltage sensor 17, if the electrical potential difference of a fuel cell 10 becomes 
smaller than a predetermmed electrical potential difference, for example, the minimum electrical- 
potential-difference value set to the fuel cell 10, it will advance processing to step S44, when the 
electrical potential difference of a fuel cell 10 is larger than a predetermined electrical potential 
difference, holds actuation of step S42 and continues discharge. 

[0109] In step S44, while making a control section into the OFF state which changed the 1st relay 1 5 
into the open condition, IGBT16 and IGBT32 of a chopper 3 1 are made into the OFF state changed 
into the open condition, and it terminates discharge actuation vntti a coil 34 for them. 
[01 10] In step S45, a control section terminates the halt operating sequence of a fuel cell system. 
[01 1 1] The fuel cell power plant 30 which carries out actuation according to such 1st system stop 
processing is supplying a fuel cell current to the coil 34 which it has inevitably in a chopper 3 1, and 
carrying out eiectrodischarge treatment to it, and can realize miniaturization of equipment, and low 
cost-ization. 

[01 12] When it is judged that the halt actuation instruction to a fuel cell system is mputted, a control 
section judges whether it is a halt operating sequence, it advances processing to step S52 when it is 
judged that the halt operating sequence is performed, and the halt operating sequence is not 
performed, processing of step S51 repeats in step S51 in the 2nd system stop processing shown in 
"2nd system stop processing" drawing 9 , and it performs. 

[0113] In step S52, a control section is controlled to the ON state which made the closed state the 1st 
two relay 15a and 15b of a relay box 1 1 . Furthermore, a control section operates IGBT16 and 
IGBT32 of a chopper 31 by carrying out intermittent duty control, and discharge is made to start by 
storing a current in a coil 34 as energy at a sink and a coil 34. 

[01 14] In the following step S53, a control section detects the electrical potential difference of the 
fuel cell 10 detected by the voltage sensor 17, and controls the output of IGBT16 and IGBT32 of a 
chopper 3 1 to become beyond an electrical-potential-difference value with the fixed electrical 
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potential difference of a fuel cell 10, for example, the minimum electncal-potential-difference vdue 
of a fuel cell 10. That is. a control section carries out adjustable [ ofthe cunent value which controls 
&e duty ratio ofthe alternating current outputted fiom IGBT16 and IGBT32, and flows m a coil 34 ]. 

[01151 In step S54, a control section detects the fiiei cell current outputted from the fuel cell 1 0 
detected by the current sensor 18, and compares the predetermined set point with the detected fuel 
cell current value. When the detected fuel cell current is below the set point, processing is advanced 
to step S55, and when it is beyond the set point, processing is returned to step S53. • 
ro 1 1 61 This step S54 is processing judged for terminating discharge actuation of a fuel cell 1 U, and 
the set point used as the criteria of decision changes with systems by which a fuel cell power plant 

roi ni step S55, while making a control section into the OFF state which changed the 1st relay 15 
into the open condition, IGBT16 and IGBT32 of a chopper 31 are made into the OFF state changed 
into the open condition, and it terminates discharge actuation with a coil 34 for them. 
rOl 1 8] In step S56, a control section terminates the halt operating sequence of a fuel cell system. 
rOl 191 In the fuel cell power plant 30 which operates according to such 2nd system stop processmg, 
Ae current which flows in a coil 34 can be controlled by the thing which control the duty ratio of 
IGBT16 and IGBT32 and to do for duty control, and quick and positive discharge can be earned out. 

[01201 The configuration ofthe fiiel cell power plant 40 which applied this invention to 
[configuration of fuel cell power plant 40 concerning 4th operation gestalt] drawing 10 as the 4th 
operation gestalt is shown. In addition, about the same part as an above-mentioned operation gestalt, 
the detailed explanation is omitted by **** ** which attaches the same sign. 
r01211 The fuel cell power plant 40 has the composition that the auxiliary machinery motor 44 
connected with the inverter 41 with which it comes to add IGBT42 and IGBT43- to an inverter 21 
further IGBT42 and IGBT43 was added to the fuel ceU power plant 20 shown as the 2nd operation 
gestalt. Let a motor 24 be the power motor 24 used as the source of power of a fuel cell system 
especially with this 4th operation gestalt. , . . i i *u 

[01221 Although, as for the motor, **** serves as [ that an inverter 41 makes it operate ] only the 
power motor 24 and the auxiliary machinery motor 44 here, an inverter 41 can operate two or more 

ro 1 23] in the power motor 24 which functions as a motor of operation, the auxiliary machinery 
motor 44 is a motor which makes other fimction parts which constitute a system drive, when it 
differs and a fuel cell power plant 40 is carried for example, in a fuel cell car system. 
[01241 Moreover, the fuel cell power plant 40 is equipped with the control section which confrols 
each part, and this control section controls a fuel cell car system in generalization, when a fuel ceil 
power plant 40 is carried in a fiiel cell car system etc. r.i. ^ i n 

[01251 The procedure of system stop processing ofthe conti-ol section at the time ofthe fuel ceU 
system stop of a fuel cell power plant 40 is shown in "actiiation of fuel cell power plant 40 
concerning 4th operation gestalt" drawing 1 1 ■ ^ , „ * • 

[01261 In step S6 1 . when it is judged that the halt actiiation instruction to a fuel cell system is 
inputted, a control section judges whether it is a halt operating sequence, it advances processing to 
step S62 when it is judged that the halt operating sequence is performed, and the halt operatmg 
sequence is not performed, processing of step S61 is repeated, and it performs. , , , . . i «t 

[01271 In step S62, a control section is controlled to the ON state which made the closed state the 1st 
two relay 15a and 15b of a relay box 1 1. Furthermore, discharge is made to start by a control section 
^erS IGBT16 of a chopper 12, and operating IGBm IGBT23. IGBT42, and IGBT43 of an 
inverter 41 by carrying out intermittent duty control, and makmg the power motor 24 and the 
auxiliary machinery motor 44 energize them further. , , . , , 
[0128] In the following step S63, a conti-ol section detects the e^ectiical potential difference of tfie 
fuel cell 10 detected by the voltage sensor 17, and controls the duty ratio ofthe output of GBT22, 
1GBT23 IGBT42, and IGBT43 of an inverter 41 to become beyond an electirical-potential-diHerence 
value with the fixed electi-ical potential difference of a fuel cell 10, for example, the mmimum 

-i/ai,.- «.t tn the fiiel cell 10. At this time, by the power motor 24, the 
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duty ratio of the output of IGBT22, IGBT23, IGBT42, and IGBT43 is controlled by the auxiliary 
machinery motor 44 so that the current which is extent which torque generates flows-, so that torque 
does not occur. 

[0129] In step S64, whether torque has occurred on the auxiliary machinery motor 44 and the power 
motor 24 by the sensor which is not illustrated judges a control section, when torque has occurred, it 
advances processing to step S65, and when torque has not occurred, it advances processing to step 
S68. 

[0130] In step S65, since torq[ue has occurred on the power motor 24 and tiie auxiliary machinery 
motor 44, a control section makes small tiie current value which controls the duty ratio of the output 
from IGBT22, IGBT23, IGBT42, and IGBT43 of an mverter 41, and flows on the power motor 24 
and the auxiliary machinery motor 44, and stops generating of torque. That is, from constant current 
control, tiie control means of the power motor 24 and the auxiliary machinery motor 44 is changed 
into constant-voltage control. 

[0131] In the following step S66, a control section detects the electrical potential difference of die 
fuel cell 10 detected by the voltage sensor 17, if tiie electrical potential difference of a fuel cell 10 
becomes less smaller [ a control section ] tiian a predetermined electrical potential difference, for 
example, tiie minunum electrical-potential-difference value set to tiie fuel cell 10, it will advance 
processing to step S67, when die electrical potential difference of a fuel cell 10 is smaller tiian a 
predetermined electrical potential difference, returns processing to step S63, and continues discharge 
by the power motor 24 and tiie auxiliary machinery motor 44. 

[0132] In the following step S67, a control section detects the electrical potential difference of the 
fuel cell 10 detected by tiie voltage sensor 17; and controls tiie duty ratio of tiie output of IGBT22, 
IGBT23, IGBT42, and IGBT43 of an inverter 41 to become beyond an electrical-potential-differoice 
value witii tiie fixed electrical potential difference of a fuel cell 10, for example, tiie minimum 
electrical-potential-difference value set to tiie fuel cell 10. That is, a control section carries out 
adjustable [ of tiie current value which controls tiie duty ratio of tiie alternating current outputted 
from IGBT22, IGBT23, IGBT42, and IGBT43, and flows on tiie power motor 24 and tiie auxiliary 
machinery motor 44 ]. 

[0133] In tiie following step S68, a control section detects tiie fuel cell current outputted from tiie 
fuel cell 10 detected by the current sensor 1 8, and compares tiie detected fuel cell current value witii 
tiie predetermined set point. A control section advances processing to step S69, when tiie detected 
fuel cell current is below tiie set point, and when it is beyond tiie set point, it returns processing to 
stepS63. 

[0134] This step S68 is processing judged for terminating discharge actuation of a fuel cell 10, and 
tiie set point used as the criteria of decision changes with systems by which a fuel cell power plant 1 

is carried. 

[0135] In step S69, while making a control section into tiie OFF state which changed the 1st relay 15 
into tiie open condition, IGBT22, IGBT23, IGBT42, and IGBT43 of IGBT16 of a chopper 12 and an 
inverter 41 are made into tiie OFF state changed into tiie open condition, and it terminates discharge 
actuation by the power motor 24 and tiie auxiliary machinery motor 44 for them. 
[0136] In step S70, a control section tennmates the halt operating sequence of a fuel cell system. 
[0137] The fuel cell power plant 40 which operates according to such system stop processing can 
perform discharge of residual hydrogen on insurance and an effectiveness target by being able to 
realize a miniaturization and low-cost-izing of equipment, performing a torque control further, and 
making tiie auxiliary machinery motor 44 generate torque by carrying out electrodischarge treatment 
on the both sides of the power motor 24 and the auxiliary machinery motor 44. 
[0138] In addition, as for the current consumption ratio of tiie power motor 24 and tiie auxiliary 
machinery motor 44, a control section can change for 0 to 100% into arbitration by motor 24 / 
auxiliary machinery motor 44. 

[0139] Moreover, a system may determine the motor by which a control section gives torque, and tiie 
motor which does not give torque. For example, altiiough tiie power motor 24 is not made to ' 
generate torque, tiie motor for compressors for air incorporation and the auxiliary machinery motors 
44, such as a motor for cooling intermediation general circulation, are made to generate torque 
according to a system situation. 
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roi40] Furthermore, according to this fuel cell power plant 40. since the P0^« ^^^r 24 is not made 
io generatetorque, i the time of a system stop, the power motor 24 can abolish possibility of 
oneratine suddenly, and can raise safety, ^ 
[014^] ^e configuration of the fuel cell power plant 50 which apphed this "^vention as 
configuration of fuel cell power plant 50 concerning 5th operation gestalt] ^wm^il &e 5* 
opeS gestalt is shown. In addition, about the same part as an above-mentoned operation gestalt, 
the detaUed explanation is omitted by ****** which attaches tiie same sign. . , 

roi421 The fuel cell power plant 50 has the composition that DC to DC converter 5 1. Ae dc-battery 
52, ^d the cooling p\mip 53 were added to the fuel ceil power plant 20 shown as the 2nd operation 

foilll DC to DC converter 51 changes a direct current into a predetermined electiical potential 

difference, and supplies it to the latter cooling pump 53. . j ♦ 

r01441 Th; cooling pump 53 is a pump for cooling a motor 24. An internal motor is made to energize 
Sis coolL pump 53 according to the electrical potential difference from DC to DC converter 51. 
and it supplies the cooling water according to the amount of drives of an mternal motor to a motor 
24 In addition, although the cooUng pump 53 is used here as equipment which operates with DC to 
DC converter 5 1 , as long as it is equipment which operates by the direct current, you may be what 

rausf M^fover, the fuel cell power plant 50 is equipped with the control section which controls the 
fuel cell power plant 20 concemed, and this control section controls a fuel cell car system m 
generalization, when a fuel cell power plant 50 is carried in a fuel cell car system etc 

rO 1 461 In addition, in the fuel cell power plant 50 concerning the 5th operation gestalt while having 
iht inverter 41 of a configuration as it replaces with an mverter 21 and was shown m drawmglO . it 
may have an auxiliary machmery motor, and other auxiliary machinery of the coohng pump 53 may 

roller Actuation of the fuel cell power plant 50 concerning the 5th operation gestalt", next 
actiiation of a fuel cell power plant 50 are explained using the flow chart shown m draA^ngJi . 
r0148i In step S7 1 , when it is judged that the halt actuation instiuction to a fuel cell system is 
inputted, a control section judges whether it is a halt operating sequence, it advances processmg to 
step S72 when it is judged that the halt operating sequence is performed, and the halt operating 
sequence is not performed, processing of step S71 is repeated, and it performs. 
0149] In step S72, a control section is controlled to the ON state which "^^^e 
Uo relay 15a and 15b of a relay box 11- ^ 

converter 51, and the cooling pump 53 of a chopper 12. Furthermore, IGBT22 and IGBT23 of an 
inverter 21 are operated by carrying out duty control. . . « , «o ti,» 

0750] Thereby, while accumulating the power from DC to DC converter 51 m a dc-battery 52, the 
cooling pump 53 is supplied, and discharge is made to start by energizmg on the cooling pump 53 

foel cell 10 detected by the voltage sensor 17, and controls the duty ratio of the output of IGBT22 
^d IGBT23 of an inverter 21 to become beyond an electiical-potential-difference value with the 
Sed efecti cal potential difference of a fuel cell 10, for example, the mmmium electiical-potential- 
Srence value of a fuel cell 10. That is. a control section carries adjustable [of the ci^^^^ 
vdue which controls the duty ratio of the altematin^g current outputted from IGBT22 and IGBT23, 

mf5 W^^^^^^^^ S73. a control section carries out duty control of IGBT22 and IGBT23 

S amotor 24 may not be made to generate torque, and it controls DC to DC converter 51 to 

3]t r toS step^"Tol section detects the friel cell cu^ent outputted from the 
foel c l^^O detected by the current sensor 18. and compares the detected ft^el cell current va^ue >^th 
S^^ predeterL^ set point. A control section advances processing to step S75, when the detected 
Sel ceU current is below the set point, and when it is beyond the set pomt, it retiims processmg to 

r?i^:!?J;,:» .i^r. «7A Jc r^rnnpscina iudsed for terminating discharge actiiation of a fuel cell 10. and 
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the set point used as the criteria of decision changes with systems by which a fuel cell power plant 
50 is carried. 

[0155] In step S75, while making a control section into the OFF state which changed the 1st relay 15 
into the open condition, IGBT22 and IGBT23 of IGBT16 of a chopper 12 and an inverter 21 are • 
made into the OFF state changed mto the open condition, and stop actuation of a motor 24, DC to 
DC converter 51, and the cooling pump 53, and it terminates discharge actuation for them.' 
[0156] In step S76, a control section terminates the halt operating sequence of a fuel cell system. 
[0157] With the fuel cell power plant 50 which operates accordmg to such system stop processing, 
efficient electrodischarge treatment can be performed by operating not only the motor 24 but DC to 
DC converter 51, making a dc-battery 52 and/or the cooling pump 53 drive, and carrying out 
electrodischarge treatment of the residual hydrogen of a fuel cell 10. 

[0158] Moreover, since torque is generated with the cooling pump 53 according to this fuel cell 
power plant 50, without making a motor 24 generate torque, at the time of a system stop, a motor 24 
can abolish possibility of operating suddenly and can raise safety. 
[0159] The configuration of the fuel cell power plant 60 which applied this invention to 
[configuration of fuel cell power plant 60 concerning 6th operation gestalt] drawing 14 as the 6th 
operation gestalt is shown. In addition, about the same part as an above-mentioned operation gestalt, 
the detailed explanation is omitted by ****** which attaches the same sign. 
[0160] A fuel cell power plant 60 is changed to a chopper 12 at the fuel cell power plant 50 shown as 
the 5th operation gestalt, applies the chopper 61 of a configuration of having removed the current 
sensor 1 8 and the coil 34 from the chopper 3 1 of the fuel cell power plant 30 shown as the 3rd 
operation gestalt, and has further the composition of having added the relay box 62 equipped with 
two relays 63, and the rechargeable battery 64. 

[0161] Moreover, the fuel cell power plant 60 is equipped with the control section which controls the 
fuel cell power plant 60 concerned, and this control section controls a fuel cell car system in 
generalization, when a fuel cell power plant 60 is carried in a fuel cell car system etc. 
[0162] In addition, in the fuel cell power plant 50 concerning the 5th operation gestalt, while having 
the inverter 41 of a configxiration as it replaces with an inverter 21 and was shown in drawing 10 , it 
may have an auxiliary machinery motor, and other auxiliary machinery of the cooling pump 53 may 
be driven. 

[0163] "Actuation of the fuel cell power plant 60 concermng the 6th operation gestalt", next 
actuation of a fuel cell power plant 60 are explained usmg the flow chart shown in drawing 15 . 
[0 1 64] In step S8 1 , when it is judged that the halt actuation instruction to a fuel cell sy sten^ is 
inputted, a control section judges whether it is a halt operating sequence, it advances processing to 
step S82 when it is judged that the halt operating sequence is performed, and the halt operating 
sequence is not performed, processing of step S81 is repeated, and it performs. 
[0165] In step S82, a control section detects the rate (SOC) of accumulation of electricity of the 
rechargeable battery 64 detected by the sensor which is not illustrated, and judges whether it is in a 
full charge condition. If it is not in a full charge condition, processing will be advanced to step S83, 
and if it is in a full charge condition, processing will be advanced to step S87. 
[0166] In step S83, a control section is controlled to the ON state which made the closed state the 1st 
two relay 15a and 15b of a relay box 1 1, and two relays 63 of a relay box 62. Furthermore, a control 
section operates IGBT16 of a chopper 12 by carrying out duty control. A control section opens 
IGBT22 and IGBT23 of an inverter 21 to coincidence, it is made to also suspend actuation of DC to 
DC converter 51 and the cooling pump 53, and discharge is made to start by charging a rechargeable 
battery 64. 

[0167] In the following step S84, a control section detects the amount of accumulation of electricity 
of the rechargeable battery 64 detected by the sensor which is not illustrated, and judges whether it is 
in a full ch^ge condition. If it is not in a full charge condition, processing will be advanced to step 
S85, and if it is in a full charge condition, processing will be advanced to step S87. 
[0168] In step S85, a control section detects tiie electrical potential difference of the fuel cell 10 
detected by the voltage sensor 17, controls the output of IGBT16 and IGBT32 of a chopper 61 to 
become beyond an electrical-potential-difference value with the fixed electrical potential difference 
of a fuel cell 10, for examole. the minimum electrical-nntentiaUHiffprpnr^* vain** a fii«i /.oii i n 
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carries out current adjustment and voltage adjustment ^ « j .v,^ fi,ai ..u i n 

r01691 In step S86. a control section detects the fuel cell current outputted from tiie fuel cell 10 
d^ected bf^ c^^^^ sensor 18, and compares the detected fuel cell current value with the 
^dSS se^oint. A control section advances processing to step S90, when the detected foel 
Su c^nt is below the set point, and when it is beyond the set pomt, it returns processmg to step 

mi701 In step S87, a control section is controlled to the ON state which made the closed state the 1st 
two relay 15a and 15b of a relay box 1 1. Furthermore, a control section operates IGBT16 of a _ 
chopper 61, operates DC to DC converter 51, and operates the cooling pump 53 A control section 
operates IGBT22 and IGBT23 of an inverter 21 by carrying out duty control, and discharge is made 
to start by energizing on a motor 24 furthermore. Furthermore, a control section makes an OFF state 
two relays 63 of a relay box 62. and stops the power are recording to a rechargeable battery 64 agam. 

ronil Thereby, since SOC is 100% or more, a fuel cell power plant 60 is made into the condition of 
not performing charge to a rechargeable battery 64. and it performs discharge with a motor 24 and/or 

mi72m°K£ng step S88, a control section detects the electrical potential difference of ttie 
fiiel cell 10 detected by the voltage sensor 17, and controls the duty ratio of the output of 106-02 
and IGBT23 of an inverter 21 to become beyond an electrical-potential-difference value with the 
fixed electrical potential difference of a fuel cell 10, for example, the minimum electncal-potential- 
difference value of a fuel cell 10. That is, a control section carries ^J^^^J^t^^ ^^/.^^^ 
value which controls the duty ratio of the alternating current outputted from IGBT22 and IGB 115, 

and flows on a motor 24 ]. , ^ , „ . ^ ^ a a.,,^ 

r01731 In the following step S89, a contirol section detects the fuel cell current outputted from tiie 
fuel cell 1 0 detected by the current sensor 1 8, and compares the predetermined set pomt with the 
detected fuel cell current value. A control section advances processmg to step S90, when the 
detected fuel cell current is below the set point, and when it is beyond the set point, it retiims 

mi7?ms°step S89 is processing judged for terminating discharge actiiation of a fuel cell 10, and 
the set point used as tiie criteria of decision changes with systems by which a fuel cell power plant 

foi75m itp S90. while making a control section into the OFF state which opened the 1st relay 15 
of a relay box 1 1, ^d the relay 63 of a relay box 62, IGBT16 and IGBT32 of a chopper 61. and 
IGBT22 andIGBT23 of an inverter 21 are made into the OFF state changed into the opeii condition, 
and stop actiiation of the energization to a motor 24, DC to DC converter 51, and the coolmg pump 
53, and it terminates discharge actiiation for them. r i n o+o^ 

r01761 In step S91, a contiol section terminates the halt operating sequence of a fuel cell system. 
0177 With the fuel cell power plant 60 which operates according to such system stop processmg, a 
ech Jgeable battery can be added to a fuel cell power plant 50, and ener©r can be used effectively 
by performing electiodischarge treatinent of a fuel cell 1 0 also with a rechargeable battery. 
[01781 In addition, the current consumption ratio of a motor 24 and the auxiliary machinery motor 
44 can change for 0 to 100% into arbitiation by motor 24 / auxiliary machinery motor 44. 
[01791 As [operation gestalt of others which applied this invention] **** was earned out the 1st 
operation gestalt thru/or the 6th operation gestalt which applied this invention explamed the 
SScharge tieatinent for removing residual hydrogen, but tWs invention may be ^P^^f^^^^ 
Slgen generated by the fuel reformer after the shutdown of the system carrying either of tiie 
fuel cell power plants 1, 20, 30, 40, 50, and 60 is removed, as shown below 
mm] fLT^^^^ suppose that tiie fuel reformer 70 equipped with tiie reformmg reaction section 
7^^ CO removal section 72, and tiie combustion section 73 as shown mdmmg^ is connected to a 
fiid cell 10. Fuels, such as natiiral gas and a metiianol, are supplied to tiie fuel reformer 70 from a 

[018nThe\ydrogen which reforming of tiie fuel supplied to tiie fuel reformer 71 from a f^el tonk 
74 was carried ouUo hydrogen in tiie refomiing reaction section 71. and CO was removed in CO 
Ja removed in CO is supplied to a ftiel cell 10. The hydrogen which was 
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not used with a fuel cell 10 is again returned to the fuel refonner 71, and is burned and exhausted in 
the combustion section 73. 

[01 82] In such a fuel reformer 70, in a system stop processing sequence, in order to process the fuel 
which remained in the fiiel reforming machine 70 interior, piping, etc., reforming is carried out to 
hydrogen in the reforming reaction section 71, and hydrogen is generated. 
[01 83] The hydrogen generated in the fuel reforaier 70 in the system stop processing sequence is 
supplied to a fuel cell 10, and can carry out electrodischarge treatment with the fuel cell power plants 
1, 20, 30, 40, 50, and 60 mentioned above. 

[01 84] Moreover, if the system carrying either of the fuel cell power plants 1 , 20, 30, 40, 50, and 60 
shifts to a halt operating sequence when it is the configiiration that hydrogen is direct supplied to a 
fiiel cell 10 from hydrogen storage equipment 75, as shown m drawing 17 and drawing 18 , the 
hydrogen which was not used with a fuel cell 10 can cany out electrodischarge treatment with the 
fuel cell power plants 1, 20, 30, 40, 50, and 60 mentioned above. 

[0185] In addition, the gestalt of above-mentioned operation is an example of this invention. For this 
reason, if this invention is range which does not deviate from the technical thought concerning this 
invention even if it is not limited to an above-mentioned operation gestalt and is except the gestak of 
this operation, it is natural. [ of various modification being possible according to a design etc. ] 
[0186] That is, although an example mentioned above explained the case where energized a direct 
current when discharging with discharge resistance, a coil, and a cooling pump, and alternating 
current was energized when discharging by the power motor or the auxiliary machinery motor, of 
course, it is not limited as a direct current and alternating cunent about the case where each 
discharge means is used. 

[0187] Furthermore, although an example mentioned above explained the case where it had the 
inverter of the number to which the discharge means was made to correspond, it may not be Ihnited 
to this, but two or more inverters . may be used to the discharge means of 1, and, of course, the 
inverter of 1 may be used to further two or more discharge means. 
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DESCRIPTION OF DRAWINGS 



ESftls a blo^kSr^^l explaining the important section configuration of the fuel cell 
power plant shown as a gestalt of operation of the 1st of this invention ^..w^mapr, 
mjaw^ It is a flow chart for explaining electrodischarge treatment actuation of the hydrogen 
which remained in the fuel cell ofthis fuel cell power plant. 

romadngJl It is a block diagram for explaining the important section configuration of the fuel cell 
power plant shown as a gestalt of operation of the 2nd of this mvention. ,„,„fti,. 
mrawLil It is a flow chart for explaining electrodischarge treatment actuation of the 1st of the 
hydrogen which remained in the fuel cell ofthis fuel cell power plant o„Hnfth. 
mravdn&il It is a flow chart for explaining electrodischarge treatment actuation of the 2nd of the 
hydrogen which remained in the fuel cell ofthis fuel cell power plant , . «f th. 

[Dravdngil It is a flow chart for explaining electrodischarge treatment actuation of the 3rd of the 
hydrogen which remained in the fuel cell ofthis fuel cell power plant 

mravdng 71 It is a block diagram for explaining the important section configuration of the fuel cell 
power plant shown as a gestalt ofoperationofthe 3rd ofthis mvention ..,,^„fth*. 
fprawing 81 It is a flow chart for explaining electrodischarge treatment actuation of the 1st of the 
hydrogen which remained in the fuel cell of this fuel ceU power plant. o ^ «f tv,. 

mrav^g 91 It is a flow chart for explaining electrodischarge treatment actuation of the 2nd of the 
hydrogen which remained in the fuel cell ofthis fuel cell power plant 4;,^,,,,, 
rnrav^ng 101 It is a block diagram for explaining the important section configuraton of the fuel cell 
power plant shown as a gestalt ofoperationofthe 4th ofthis invention. , a 

prawingllVlt is a flow chart for explaining electrodischarge treatment actuation of the hydrogen 
which remained in the fixel cell ofthis fuel cell power plant _ r^u- fi,pi ...ii 

[Drawing 121 It is a block diagram for explaining the important section configuration of the fuel cell 
power plant shown as a gestalt ofoperationofthe 5th ofthis invention. u a 

fnrawbig 131 It is a flow chart for explaining electrodischarge treatment actuation of the hydrogen 
which remained in the fuel cell ofthis fiiel cell power plant «f.u.fi,.irpii 
[Drawing 141 It is a block diagram for explaining the important section configuration of the fuel cell 
power plant shown as a gestalt ofoperationofthe 6th ofthis invention. u„^.„„,„ 
[Drawing 151 It is a flow chart for explaining electrodischarge treatment actuaUon of the hydrogen 
which remained in the fuel cell ofthis fuel cell power plant ^ r 

[Drawing 161 It is a block diagram for explaining the important section configuraUon of a fuel 

rPra^ng 171 In the fuel cell power plant shown as a gestalt of operation of this invention, it is the 

1st block diagram for explaining signs that hydrogen is directly supplied to a foel cell • 

^awinUSl In the fiiel cell power plant shown as a gestalt of operation of this inven ion, it is the 

2nd block diagram for explaming signs that hydrogen is directly supplied to a f^el cell 

[DrmigiSa It is a block diagram for explaining the important section configuration of the fiiel cell 

power plant shown as a Prior art. 

[Description of Notations] 

1, 20, 30, 40, 50, 60 Fuel cell power plant 

lb Fuel Cell . 

1 1 Relay Box 



12 Chopper 

13 2nd Relay 

14 Discharge Resistance 

15 1st Relay 
16IGBT 

17 Voltage Sensor 

18 Current Sensor 
21 Inverter 



jr,-iuu-i-J3-ia4u^ lUtsUKlfllUN Ul* DRAWINGS] 



23 IGBT 

24 Power Motor 
32 IGBT 

31 Chopper 
34 Coil 

41 Inverter 

42 IGBT 

43 IGBT 

44 Auxiliary Machinery Motor 

51 DC to DC Converter 

52 Dc-battery 

53 Cooling Pump 

61 Chopper 

62 Relay Box 

63 Relay • 

64 Rechargeable Battery 
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